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1.0 BACKGROUND

The U. S. Marine Corps Systens Command ( MARCORSYSCOM) contracted
t he Nevada Autonotive Test Center (NATC) to obtain signature
data for the Logistics Vehicle System (LVS) under contract
nunber NO0167-98-C-0017. Infrared, Inc. of Reno, Nevada
conducted a thermal analysis of the LVS on 20 Novenber 2002. A
sound test of the LVS was conducted on 7 January 2003. Profile
data of the LVS was conpiled for this report.

2.0 OBJECTI VE

The purpose of this analysis was to acquire suppl enental data
for the LVSR (Logistics Vehicle System Repl acenent) Purchase
Description. The LVSR Draft ORD and Section 3.4.8 of the

Perf ormance Specification dated 10 June 2002 states “Under a
tactical configuration, the infrared, audio, visual, and therm
signatures of each variant shall be no greater than the current

LVS’. The supporting signature data was obtai ned under this
proj ect .
3.0 VEHI CLE

The vehicle used for this analysis was USMC nunber 561452, Front
Power Unit, MK48, NSN 2320-01-177-5167. The Rear Body Unit,
MK18A1l was USMC nunber 563803, NSN 2320- 01- 392- 0293.

4.0 THERVAL | MAG NG TEST CONDUCT

The vehicl e was parked and not noved for 24 hours. Visual and
infrared i mges were captured prior to operation. The vehicle
was driven on the paved test track for one hour with a 22.5 ton
payl oad. Qualitative and quantitative infrared thermal inmages
were conpl eted and a thernmal anal ysis of pre- and post-operation
was conducted with a thernmal signature conparison of the
conponents.

4.1 Tenperature And Conditions

During the infrared survey, the weather was clear with the

anbi ent tenperature starting at 23 degrees Fahrenheit and rising
to 31 degrees Fahrenheit. To correlate to a 125 degree
Fahrenheit anbient tenperature, the delta tenperature (93.5°F)
shoul d be added to the scales in each thernmal photograph.



4.2 Equi prment
The follow ng equi pmrent was used to conduct this analysis:

Rayt heon Radi onetric 500 D Infrared Canera System
Rayt heon 400 D Infrared Canera System

Raytek Digital Pyrometer with Laser and Probe

| mage/ I R 2000 Infrared I magi ne Software

4.3 Infrared I nspection And Report

The infrared and thernographic analysis is incorporated as a
part of this report. The LVS |ocation and conponents were

anal yzed by utilizing surface tenperature differential and by
applying an em ssivity value of 1.00. Actual tenperatures nmay
be determ ned by applying the specific emssivity value for the
conponents. The tenperatures and infrared i nages were recorded
on a PCMCI A di sk, and the infrared i mage anal ysis was conpl et ed
utilizing infrared i magi ng software.
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Note: Tenperature profile corresponds to the straight line from
top (A) to bottom (B), as shown in the photographs.
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5.0 LVS SOQUND TEST

A sound neasurenent test was conducted to quantify the exterior
noi se | evel s produced by the LVS vehicle during operation.

5.1 Procedure
The sound | evel measurenent | ocations were determ ned using
Figure 5, TOP 1-2-608. The |ayout of the sound neasurenent

| ocations is provided in Figure 1. The vehicle was oriented
with the front of the vehicle facing zero (0) degrees.

p°1
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Figure 1
Sound Measur enent Locati ons



Twel ve (12) neasurenent positions were nunbered from 1 through
12 to allow for easy identification of each |ocation. Each
position is identified as displayed in Figure 1 above, and al
sound neasurenents were recorded at a distance of fifty (50)
feet fromthe vehicle.

Measurenents were taken at each |ocation for a tinme duration of

fifteen (15) seconds. Measurenments were taken with the vehicle
engine at high idle (1,250 rpm and engine fan on high. In

addi tion, anbient sound | evel neasurenments were taken before and
after the test and a static (calibration) neasurenent was taken

before the test.

5.2 Test Environnent

The test was conducted on a flat, conpacted gravel surface. The
measurenent site was situated approxi mately one hundred (100)
feet fromthe nearest sound-reflecting obstacle. The distance
fromthe test vehicle to each nmeasurenent point (See Figure 1)
was approximately fifty (50) feet.

5.3 Test Data

a. Test itemand nonenclature and identification data:
USMC nunber 561452, Front Power Unit, MA48, NSN 2320-
01-177-5167; Rear Body Unit, MI18Al, USMC number
563803, NSN 2320-01- 392-0293

b. Test itemcondition: Hgh idle, cooling fan on high,
no payl oad

c. Test site: WsTrack, conpacted gravel surface, |evel
terrain

d. Type of test: stationary
e. Meteorol ogical data:
TEMPERATURE | HUM DI TY | BAROVETRI C| SKY W ND W ND
PRESSURE COVER | DI RECTI ON | VELOCI TY
32.6° 56.5 RH 1029 Mo Clear | South to| 0.5 nph
Nort h




5.4

The sound | evels were recorded in dB(A) and dB(C)
The foll owi ng tables show t hose results.

band.

Nonmencl at ur e,
manuf act ur er of

nodel

and seri al

i nstrunent ati on:

number s,

and

NOVENCLATURE MODEL SERI AL # MANUFACTURER
Sound net er 2230 1184353 Bruel &
Kj aer
Megadac 5414 SO6364 Optim
Lapt op Satellite| 9355 Toshi ba
Pro 4600

Nane of test conductor and equi pnent operator:
instrunentation technician and test vehicle
conducted the test.

engi neer,
oper at or

M cr ophone | ocati ons:

Sound | evel s in dB(A),

See

dB( Q) ,

Figure 1.

See paragraph 5.4, Test Results.
Noi se contour data (distances and directions fromthe

equi pnent at which the specified noise limt
50 feet fromthe vehicle in the direction

measur ed) :

annotated in degrees in Figure 1.

Test

Resul ts

the data are contained in Appendi x A

15 -

in

A NATC

and in each octave band:

S

each octave

The graphs for




Table 1

Sound Levels in dB(A)

RUN | TOTAL RM5| PEAK RMS | PEAK FREQ DESCRI PTI ON
dB( A) dB( A) (Hz)

1 93.8 96. 8 1000 Static-Calibration
2 37.3 32.4 125 Anbi ent

3 68. 8 66. 8 1000 Location 1, Figure 1
4 69. 7 69. 4 1000 Location 2, Figure 1
5 71.0 69. 8 1000 Location 3, Figure 1
6 72. 3 72.1 1000 Location 4, Figure 1
7 69. 8 68. 6 1000 Location 5, Figure 1
8 65. 6 64.5 1000 Location 6, Figure 1
9 62. 8 60. 0 63 Location 7, Figure 1
10 68. 7 67.1 1000 Location 12, Figure 1
11 69. 4 68. 1 1000 Location 11, Figure 1
12 70. 6 70. 6 1000 Location 10, Figure 1
13 68. 1 67.0 1000 Location 9, Figure 1
14 66. 4 63. 5 1000 Location 8, Figure 1
15 37.6 34.3 250 Anbi ent

Table 2
Sound Levels in dB(C
RUN | TOTAL RMS| PEAK RMS | PEAK FREQ DESCRI PTI ON
dB( C) dB( O (Hz)

1 93.7 96. 7 1000 Static-Calibration

2 53.1 53.4 63 Anbi ent

3 82.8 84.1 63 Location 1, Figure 1
4 82.1 84.0 63 Location 2, Figure 1
5 84.1 86. 5 63 Location 3, Figure 1
6 85. 3 87.8 63 Location 4, Figure 1
7 83.4 85. 7 63 Location 5, Figure 1
8 81.5 84.0 63 Location 6, Figure 1
9 81.4 83.7 63 Location 7, Figure 1
10 83.9 86. 0 63 Location 12, Figure 1
11 83.8 86. 2 63 Location 11, Figure 1
12 83.5 85. 6 63 Location 10, Figure 1
13 81.7 84.0 63 Location 9, Figure 1
14 83.7 86. 2 63 Location 8, Figure 1
15 51.1 50. 3 63 Anbi ent




6.0 VI SUAL PROCFI LE

Measurements were taken and Aut oCad draw ngs produced to
determ ne and denonstrate the visual profile of the MK48/18Al

vehi cl e.

6.1 Profile Results

The follow ng drawi ngs show the representative sinplified visual
profiles for the MKA48/ 18A1.

h96W_.

MK48 FRONT AND REAR PROFI LES (| NCHES)
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102 H

MAXI MUM MK18A1 SI DE PROFI LE (HEI GHT X LENGTH I N | NCHES)

A

v

461 L

102 H

MAXI MUM MK48/ 18A1 SI DE PROFI LE
(HEI GHT X LENGTH WHI LE EMPTY I N | NCHES)

476 L

A

v

148 H

MAXI MUMMK48/ 18A1 SI DE PROFI LE
(HElI GHT X LENGTH UNLADEN | N CONTAI NER MODE | N | NCHES)



476 L

A
v

158 H

MAXI MUM MK48/ 18A1 SI DE PROFI LE (HEI GHT X LENGTH LADEN W TH
BRI DGE ERECTI ON BOAT AND CRADLE | N | NCHES)

476 L

v

A

162 H

MAXI MUM MK48/ 18A1 SI DE PROFI LE (HEI GAT X LENGTH LADEN W TH | SO
CONTAI NER OR RI BBON BRI DGE SECTI ON I N | NCHES)

The neasurenments shown above are in inches.

6.2 Concl usi on

The results of these neasurenents are to be used by the United
States Marine Corps as a baseline reference for the LVS. The
results and data collected will be used for conparison purposes
for future vehicle builds. The LVSR Draft ORD and Section 3.4.8
of the Performance Specification dated 10 June 2002 states
“Under a tactical configuration, the infrared, audio, visual,
and thermal signatures of each variant shall be no greater than
the current LVS'.



APPENDI X A
SOUND LEVEL MEASUREMENTS
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